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Influence of Construction Error on The Mechanical Characteristics of Scaffold

by Seiji Takanashi and Katsutoshi Ohdo

Abstract; The number of work accidents involving the construction industry as a proportion of all work
accidents is relatively high, with many such accidents related to the temporary structures, in particular those
occurring annually due to the collapse of scaffolding. In general, scaffolds are used for relatively short periods
of time. Therefore, it is a structure which can be dismantled very easily. Moreover, the scaffold cannot resist
horizontal loads like wind forces to which it is exposed, meaning the ties have to resist them. When such
scaffolds are exposed to strong wind, the stress of the ties was measured using an experiment. Scaffold under
various conditions was used for this experiment, with the purpose of the research to compare the test and the
calculation results respectively. The loading tests using the actuator, meanwhile, were performed indoors.
Moreover, when the scaffold constructed outdoors was attacked by strong winds, the wind force and the behavior
of the scaffold were observed. During the indoor experiment, the influence exerted by the specific arrangement
of the scaffold board on the axial force of the tie was examined. The load was found to be concentrated on other
ties when scaffold boards adjacent to the tie were removed, with a consequent increase in the risk of damage to
such specific ties increases. In addition, the influence of any construction errors which were present and
exerting force on nearby ties was examined. As a result, the axial forces of ties near that with a construction
error were found to be remarkably increased. The experimental and calculation results of the axial force of the
tie were compared, using general methods of calculation. The experimental results when a construction error
was discovered in a specific tie were 1.5 times the calculation result, representing a construction error within the
tolerable range. However, a safe design cannot be established based on these calculation results. Therefore,
when the construction error is confirmed, correct construction must be repeated or measures such as increasing
ties become necessary. The results by the outdoor test were similar to the results of the indoor test. Even if the
scaffold is not exposed to strong winds, in the event of substandard construction, considerable initial axial forces
may be generated in the tie. An axial force of 57% of the allowable strength of tie was generated by the
construction test. Moreover, the axial force exceeded the allowable strength of tie during the construction test.
The worker should perform corrective work.
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Fig.1 Scaffolding and Loading model
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Fig.4 Scaffolding and Loading model
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